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1 

lcT:^D^fs*^^^l#*tfB&3n. ±gHm2K>®«Efc»ih 

wig 0 >!7fSico[Hi«5^m«75t3fS®*)cfciB#$nfcafi5^ 
- T'lam^- y^s^-r s '^mm^^^mm.'v & o t , 
±iEiaim^-7'<Dm 2<D®j«ctas3nfc5^'f v'^'^ub* 

^sieSb. ±lEm2©Mi«c^>i'i^^;um^siEgit- 
■r ^> t ^ tiSBiHiiefteia^g-ceiaisnfcHT"^:^ 



(2) iKfW¥4-2 3 6 5 8 8 

2 

CO 0 0 1] 

10 [0 0 0 2] 

[0 0 0 3] A^^Wlcli, «sj^«rSai8mmfT':f5=— 
yU'n— y (£tT8niraVTRtV>5) TtJ. ffi§t7=— 
:7'*tR»fSIIlI^^5/ H ■ H5AO^fflt2 1 1 Kco^ffiT 
^*f*»te.n. 1 8 OiSft1BcO-*J©'\-y H (S^TIhI^K 

•\ >y H i; v> a) *«at^7=— :/£'N u *;i/^3iE-r-5 c t fc 

^•>i78 1 ;^t}e(J$n-5. -et-T, #h9'>yi'8 1 WEI 
te'N-i' H • l^^AOl 8 0*tC*S-rstfv^:tM^8 2 

^/i*-- 3j<ffl<Dh7-y^>i^«^. mtJefaiATF (Au 
tomatic Track Finding ) WiPfflO/t-f n <y hff-^i:* 

oa[(e:ffia-r5PCM:t-?-r*®«8 3tctt. ^le;^ 

tlCiD=^:i-h^->^8 4 5^-<:th5'->^?8 5 

^n. T^^^h^y;? 8 5{Itd:0tI^ffT7Un (af 
ter recording ) mo^^t—f-i ^^^iimM^n^iiO 

[0 0 0 4] iLZL^X. MA««FMBg5 8- 1 6 4 3 8 
3#ii^f::M^$nTV»5i5II, tf5':t^«8 2fcSB 

T«S^ <x-/t — r>#-X) TSfcfeC:. 

[0 0 0 5] Sfc. »±p<&IB®-rs^BtLT«. ± 

8 mm V T R €: P C M:*— :t®JiSlC»itiaSr5^>f -J 
50 iS';PS*^fem^i:L-T3a«L. *fcffi®^nfc»itHl&S 
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3 

[0 0 0 6] tH^r. i|EK*Si^-r«*^5-t?«. * 

5^;^-* ;< 9 i: V T R -^—miiX^ltti 7— flcj^ V T R T 
[0 0 0 7] tfS.t)%. flSj^V 
[0 0 0 8] 

t 8 mmVT RSg^±iBSrgCeiS^-r-5Wlfe«^|[l®S 
}^ 8 mmVT R*«ttTfieffl-rs d tS;#ti:-r^.!e^S** 

[0 0 0 9] :^mmit. ^:®cfc5i^j;||'tgir«^T/j:$n 
(ifiIilO:)^t6ltClHH6L.TffiWUS:t#rfe. ^~:S'-^m 
[0 0 10] 



iKfH¥4-2 3 6 5 8 8 

4 

|eIt3:!5rp]«lPlS^|S-|^tfl-r-5Iiie^«ittI^at. »±|1B 
* laSbT S <h ^ IC JiS![lIi!RA^til^e-C«^ffl ^ nfc Ifx 

[0 0 1 1] ;*:^gHt^-58*fiim^S*^Btt. 

t^2<nwmz^^-^n, nmi(oim\z7±uif^^ 
mnmmifim'^im,\zmmi-&nTzMm.^-^mm.'r--:r 

[0 0 12] sfe. ^mwzn^^^m^tmn^^m. 

nS»Sl5"-yjh(7)a- h 5 Srm 1 CD^JSilg 2 

^«imix^^mnumm^&mz^\>^x, v.uyf.v'^^ti 

t ^ ±iaiHis^«^ai^g:T«a3 $ tf ^« 9 co 
mi%7—':f<D-m'^m.mzmm^n-ftmi^n'^m.^n± 

[0 0 13] 



—477— 



(4) 

5 

[0 0 14] ^fc. mm.'r-':f(Dm2<Dmmztm^ti 
)v^^mmz. m%j—^o:>m'^^mzmm'^n7tMmi 

[0 0 1 53 10 

mmm\ i^^m\z%^^mmmm/n^mn 
[0 0 16] ^(ommmn. i^mn^mmti^'y-i^m 

SmmVTR (Ji^^r^tr VTR<i:V^5) iricgffiUfcfeco 

[0 0 17] z.<DYTR\t. 01 ic^"rct5ic, mmm 

KijjLSL mm^\z^iS^vx^y\^^4o\zm^'r^ti^iz. 

:^^\zmmi.rcTi'ti ^^^mn^n^r^mmfi^imm 

mm^<D ly^-jv Hfc^inii :7i^-A5J^{r^-5^ffi 

m^mm^mvx±t^^y \^^4o\zmt^'r^tmz. 

m^»m^i&m^sot^^<Dy'4i^^)v^mm^^m^ so 
m^m uxmm.y'-y^ 1 (^tf x:t«^<t p c M:t-^-r 
:tmmz^ti^tmmT^tmz. m^RFm-^^m^ 

[0 0 18] ±mmm.y^-^i\t. m:^^-£±j^(Dm7{z 

V4 b<D^utt)u^^\z^r)±mmm^-:fi±\z^^ 40 
mmz^m^n. iiy'^mmzWim^^y'^nyi^^m^ 
i^^jmrnm^^^hxtm-^n^^'^izu^x^^^^. 

[0 0 19] ±gB:^>c^g8l o\t. CCD<;<— >^ir> 
(i^TCCD^^^o) 1 1 i:, ISCCD 1 l;5^e»C7)tg 

mmn^m^}nmx^>^u>ifr^tmz. mm ag 

C (Automatic Gain Control) t*^ S/H&A GCimffi 

^nft^mm^^j'^i^^)i^m^\zm^^^T±ti^/ so 



:RfI8¥4- 2 3 6 5 8 8 

6 

:tyD'tXlHlS2 l&^M.T«J&$tl^B*{Sfe#^l@^*: 
821gt'^H?:tRAM2 2 ±gEMfflIg|5 5 0 CD ^ U 
a>ha-^ 5 3ti^^(DrYV7.\z^r5^'^X±m)^fyt 
R AM 2 2 ^> e.fJ?^m^nfc!i*««-^^^NT s c::^iCtc 

mu\^tzfk^mn\zmkr^i:imz. n&mn^m^o^ 
mm.mz^'DXTu^mh. m^^m^^i^nmz^^ 

-trX[iISS2 1 ^^V^ti±tB#ihMR^##S!L3agB3 0<D 
»±PibV:^:?'n-b:XIiIB&3 1 t^^m^T.-i 7^ 

iftvxm^'$n^NTsc:^^\zmmv^mmm^ 
n\ziim't^DXA^m^2 4t:. ±.m^y}'^4o<o 

MUX4 l^i&<DS^RFff-^ibT#e>n^T:^D^ 
1^2 nr«Jje-r^±§LlA/D^mg2 5^:^>^>«l)^^n 
[0 0 2 1] JiiS^ihlS^lfem^iaSgg 3 0 

^^:/a1^xiiiSSi 4ab§VitiPCMyD-fex[HiK3 3 
5&^^#ihP5itf5':^>^DlrXIiIB&3 1 ^:fM.T^I&$n§ 
fe*M^^ 1 :7^-;i/F*^v^J^i A^MBtS-r^ 

tf5^:rRAM3 2£h, _hE>^^U n > h n— ^ 5 3 35^^. 
<0T UXlrS-cJV^TJiEH^^r^RAMS 2 e>K^5»-tt4 

(D^m^nrcmmmn^Bmy'-^ ^^^'^) . ^rcmiz 
mmy"- ^ iz y'-^wmmm hx^mmn ^n^r 

:^-yDizXlHlS3 1 afeSl^tiJ:feMUX4 lf)^^PChA 
yn-kXlHlE&S S^itlyXm^^ti^&my'-^^-'R 
ISIS-rSRAMS 4<h, SRAM3 4;&>'&SK^ai^n;t 

mm'r-i^^zmmmn. x^-itie^^-^, _hie^?^^5 

0CDxXT-An>hD — ^5 2;i^^cDVTRor)^Sft<&(f 

/Di-r^tt[110:i^f^(7>lHlfe^^$gt::S:::J< I D^^^^in 

X5^A:3>hn — ^5 2tC«j^T5±&iPCMyD'feX 
01^3 3^:^^e>«^£^n^o 

[0 0 2 2] ±atc;:>m^c!D7^"^ffiSI5aS 

ti. M^t^. m^.miz^n^mmm^oym^^mm^nm 
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COT, ^^uv^<r>^^ir^v^vyi>\z.^'\:.-c\ivY 

±B,y^U>-J^mt (ADRC : Adaptive Dyanmic R 
ange Coding ) Tafe^o 
[0 0 2 3] ±fB^^y FgB4 0i^. ±fBD/'Aa!«l[pIK 

-ro^f^mm^) «h-h^PCM:/a-fexiills&3 375^6 

±g2MUX4 It. KMUX4 1 d^e^CC^I^i^fU^a^tl 

RF{t^=&i©ifS-r^ii1igg4 4 ±iaiii|S§g4 3i:ii 
2 tfi^^m^^tl^o 

[0 0 2 4] Jfcffi^ffllffi 5 0 ti, ;z.(DVrK<D^m^^ 

It. &Mm^m\B\m5 if)^^<DmmMmm. jlibpc 

mn^nt:i:^^ vf- (a^itT) ^^6^gT5 5^:fM>T 

[iISS5 l75^e>collI^ft1f^J-S':?< I D^±iepCM>^ 
a-kxiHli^s 3 tc#t*&^^->x^An> hD — ^ 5 2 

:^RAM2 2. 3 2 H UX^ffifWT^-hiB^^^ U H 
>hn— ^5 3 ttf^^m&'^ti^o 
[0 0 2 5] VTRcD^fft^tf^C^^T^KHUD 

Sf^miilSSs iti, «it|^t^H2t:::^'r<fc5ir, pjf§it^(7) 

1 tc^[njbTfeg^n^m«i6 2, 6 3, 6 4t, 

±tBmffi6 IStXSffie 2, 6 3. ^ A\Z 

tJU-r^mjlS 6 ±ia^ffi6 2, 6 3. 6 4cr)m>£ 

X>a-y 6 7 tf)^^m^-^ti:ho 4Q 
[0 0 2 6] ^UT. ^0D:ftffi>tftm[HlBS5 UJ> Mffie 
1 cO*S25tCcDVTRcD^(fti:¥fflc;S:^J:'5{z^Dt3W 
^n. VTRS:1gttT^^:^Vict^tC, SO 6 5^5. H2 

l;:^-r<t^(c. S:^(c^D®SI6 3<^4»^trffiei>. x 
'>::^--¥^lii'^^m^\l rooj VTR^ 

m«S6 2<D + *tC^»lL.v X>3-3^6 7:?!)>^W;^&i 



i^Hip4- 2 3 6 5 8 8 

8 

"^XzU^x^i^^. c:<7:>x>a-:$^6 7*^e>coiiiSfttt« 
[0 0 2 7] -r^^ti. JKJi<Z)a;5/^«^g^^-rSVTR 

[0 0 2 8] r:c7)VTRtS, I^^M^'^Oy^^—'f^^ 

z.timm\zn.->x\^^^. -^wo^. ^±mBc(mm(r> 

IB^^^TIDt^. m7L\%4\l-jV (b3 . b2 , 
bi , bo ) t^^mi^^n. ±e2bf^yh (b3 , 
b2 ) :<^t^±ifiiO«#^7i^L, Tte2tf-/h (bi , b 

[0 0 2 9] '^idm<r>^^-YX\^^ >"\-y3^ (13^ 
^^m-^t. #±(li^^5t^-yiOPCM:t 

[0 0 3 0] T^cC^D^, ->XT'/:K3>hn— ^5 2^^. 

So -^bT. S^^!y:57:£g|f^f Si:. ^5 4^:fhbT 

^HPi o-c}Sjg^$n;?hKi^f^-^co 1 v^i/-A$.sviiii 
>^ ^ »±iiI^»m^®Si§f6 3 0 StX^ v H 

IB-^ <£^-r I D ^P C U^-'r^ :t^^<Z)Rff^^iS^wt3 

[0 0 3 1] *>(*6<JtCt5. CCD 1 1 3&^e»<Dig^a^-^ 
\t. S/H&AGClHlKl 2, A/D^^Sl 3Bir/:^ 

X[HlK3 1 &:ft-bTtf5^:**RAM3 2trft*&5nS. 
[0 0 3 2] — v-XT^AnV-hn— ^5 2li. l^^r 



9 

Atb''r:tRAM3 2(rS1t^na<t5ic>t^0n>hn 
— ^ 5 3 SrfflWf e^^RAM3 2lJ. ^^ij3> 

[0 0 3 3] r:>^\Z. vX7"A3>hn--^ 5 
^:^RAM3 2|Cieig^nTV>$|!fe«fI#;0^^^W$n 

^ p cMyn-fexiHi^s 3 3 izmm-r^. 

[0 0 3 4] PCM:/nirX[iIK3 3fi. :io:>mmy'- 

^^-B RAM3 4(ClBtSLfc^, JEEffi^-:5^^RAM 

3 4?5>6i®^iSc^^ffib, rassM-^. x^y-trmn^Rn 

>'X'rAn>hn— ^5 2;0^e«*&^n^ i D^^ijoL 
i^'^^^L. CcD»±iii7^— i$^S:MUX4 

1 ic«*&-r^. 

[0 0 3 5] H5^:t:7^D-feX|°ISS2 Ui, ijp<^ 

T'a-fexiHi!^ 1 45^^ ^<Di0^mmn^mxUNr s c:;^^ 

TD/A^^S 2 3 t3«I^T^o D/A^Mi§2 3 

(^^ttr) ^zmmr^o ^ic^ss*, 

[0 0 3 6] MUX4 IJ^. PCM:/a-irXlHlK3 330^ 
^y^4 2RtXiiigS4 3 ^/f bTH^^y H 4 5 tC#t*ft 

mosc+sc'^h^y^^zmm'isn^tmz. laa^n 
ftim±m<om^^7^^iD^^. i^hyy^<Dm^mmz 
mm^n^o u:^. iiec<Dm±m^mmr^<D\Zi^^wfsi 
hyy^mtf-^B-mmiz^^-r^. 
[0 0 3 7] mmm(DVTR<Dm^. -r^tDh 
m&imm<Dm^. mm^mmmm^. fB@^n:^c^±M 
(om^Rzfi D(Dmmz'::>\^^rm3^m^^xmm'r^. 

m^mmmmmH\zm%^<. ^^±mi!)m^^ri^v^ 

^(ommxm^tsn^tmz. vTRCDm^^^tMrn 

[0 0 3 8] S«:WtC«. HStC^fJc-^^w. m^^^. 
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^:i^mm\zmm^n^. ^ft. ^(ot^. id ( rb^ 
bt J ) tvx rooj f}mi&mmzmB'^n^. ^ 
:ft. m^\svTR^-9ommnxms^r^t. 

(DiDtvx ro ij mm-^n^a ^fc. -wa^vt 
ri oj ;ot^^$nao 

[0 0 3 9] LT. Tfc^SS^^Tti. VC^lTt—y'^ 

:^mmzi^±m^y'^ z^^ji^^m^thxmmr^y' 

3 l-'RAMa 4RZfUUX4 l—EUSK^^y H4 5d^^ 
«l^^n. «««fettlIiIB&5 1 ;^^tVTRc?D3tffl&»^'iL^tT 

20 feft1S^|B®^a*5i^Xp^Azl>bD-^5 2, PCM 
:/DirXlHlK3 3S.t;tMUX4 l-lHliS^-y K4 5;&>6 

[0 0 4 0] ^^\Z. ±3^(7)ck'5(CL'Tfl?ifc®7&t#ifc® 

cD<g^^&^-r r uhmz^m-^mtm^j—^fti^^. i 

[0 0 4 1] ^JhStD^J^^-H-Tft^. H4^-b;tl?il:H 
^a.tiB^BiXi5^<'^XJC«toT7'U>hT'^ hf^^- 
CO gft^M-^d^ ^ ^fig^ na M^^&tiEtcT ^ J: 5 

^ [0 0 4 2] -r;^;b^. v-XT^A^^hD-^ 5 

^t. '^<Dm.^\z^mrt^ummn^i^mL.x^m^^ 
itm(Dm±=e-vxm^'t^^^\zmm^^. ^br, 

>^X^A=I>hn-^5 2ti. ^^5 5^:f^bT«$&$ 

ti^ME^iE^fe^ffliM^T^^ roj rij d^^^pj»fb, 

■t^i:.on.m^^nifim-^n. roj cot^f^. irte^ 
nt^is.\^>mns!mi)^m'^ri^^r>\z. »±oswj«^i^«i 

5<? aSB3 O^Mffll'r«J:^lc;S:orv>So 
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[0 0 4 3] mi\Zm-r^5iZ, PCM>^ 

AM3 4 fc— fiiE-tS^n-S. -i^L/T, RAM34Aie.^ 
i«Ma$nfcEES53x-^»»±Htf7':^:/n-fe7.(HllH5 3 1 

ir««&sn-5. i»±iafcrx:t:/a-fexiiii^3 Hi, jee» 

5*;tRAM3 2tCfti^-r 2.. If 7^:t R AM 3 2 li, 

U n > h D— 7 5 3 A>e.©7*-i5'#S«i3eiic|g«!L-fc» 

^5 5S^MvT««&3nS!lffiP3!lftS!l«im#B:rKPCM 
^. fcf5':i-RAM3 2*>€.^*Hl$nfc^fe»^t#*ie.^ 

[0 0 4 5] i'X-rAn^'hn — ^5 2 

rij Ai<&!pJ@rb, roj bf^:tRAM3 2 

*i e. ^«ft^*tEtg ^ nfentcfg*.* ^ J; 5 tc ^ ^ 
u 3 > h D-7 5 3 -r^^it)-^, 

roj ©a:€}4yj>hr':7N&ff5^-FT 

RAM3 2!0i&Mi5-ffl$n^. 

[0 0 4 6] -^r, »ffi8I^Mraffl«H^** rij ®tir 

v'X'T^Aa > h n— 9 5 2 a. I DicS'rJV^TlS^iii 

s bs J = roOj) fcf^:^RAM3 2*i^eit 

MI«^*^^1&Sti&)lHfcSK^».tI}$n-5 J: 5 ic^* >J n > 
hD — 5 5 3 SWfllL'. »±liiiOt9 O^MV^TV^S 

( rbs ta!, J = ro ij ) efe«m^35«Ja«® 
Un>hD-7 5 3*SflffllL. »±Si*t-9 0ffi<at>T 

t>5 ( rb3 b« J = ri oj ) 8«S^t^A«ti 

•5ICH-x:fRAM3 2 ^^«.tii2*1.S. 
[0 0 4 7] C©J;-5lCbTtf7^:i-RAM3 2*i^^i?*. 

tti$nfceft««^«. »itistf5^*yn-fex[EiK3 itc 

^t&^na, »ll:liitx*yn-feXlHl|(&3 Ui. 
»7,-r-;/^2 7, D/A^lftg§2 3Rt;i®^2 6«::fl-b 
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[0 0 4 8] T:fS:t>t,. ^ ;l'A^^S*#S:fc 

V T R *^Jpft^4''L^i:•r 5#*lH] D:3^fpJt;:|aFfe LTjSe 

[0 0 4 9] SKl^T. *^JS«aiT(a. PC\l:t-y'^ 

1 ~RAM3 4Sr^MUX4 l'^IaIte'N«y h'4 5*>e,« 

±-r«|lIfe^lW«BSfe#g:*<PCM7'D-t7.lilIi&3 3& 
t;MUX4 l~EIfe'\->H4 Si^iS^I^Sn, ^^%M 
^g:75tt:?r:tRAM3 2. hD— 5 5 2R 

[0 0 5 0] -o^t. IbIliroJi:^*-Klc-:3ViTia?B-r 

KtttS^jC, m%\z, tfi.ti%WAU^(r>ikW&m¥i 
iaias:9 ofiia«LTftHi&asi5=— 

feAtfffifcS-:^^. VTR*«itT^L'fci!iiii*'iJS 

[0 0 5 1] T;i5:t3t.. >'XxA3>hn— 75 2tt, 

v9^^ife--t^t., SaTS 4£:n-LT->-\'2/^'*->&3ie) 

«>liH(C*^9SBl 0-t?iijK3nfc8!lilffcg^*i(iifiife«B 
■^J&3affi2 0S.UtyN>y 0$:^i-L-T. SS^-r— 
CO f5=:t®«tC7:?-D £ LTiB®-rs t« 

40 tC. fBS^nfc^HtDM^&^r I DS'PC.M:*— T^-f 

bTtt*&$ns«8«l^^tJ®M^*^ roj 7)> rij 
sasn. roj ©t#«iPiesfT*3?a:v^M^<8iffl*<eft« 

[0 0 5 2] CCD 1 l*^^<Dt8«M^ 

SO tt. S/H&AGCIilKl 2. A/D^MS 1 3 KtX* 
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[0 0 5 3] -^bT. vXp^A3>ha-^5 2tt. * 
^^^T'P-tr^^lHlKl 4/j^e>C0lft»<t^;J?te5^:tRAM2 

^-r^o tf^:tRAM2 2f4, ;?t^U :3> hD— ^ 5 3 
[0 0 5 4] -)^\Z. vX^AZi>ha-^5 2^^, m 

^ 5 5 ^^M.T«j^^n^)sif®^^M^fiim^&v^s«^ 

T^I^L}^^:^. i^^®^:ll^;:l;Ttf^:tRAM2 2 7^)^^^ 

^5 3^^^T^^:^^tc. w^^mmm^msmmn 

[0 0 5 5] ^W-^zn. S^X-T-An > h D — ^ 5 2 
tt, «E^^»$«^^fi^:d^' roj ^wij f)^^mm\.. 20 
roj C7)^#|4, e^:tRAM2 2?5:*6fR»ft-^7:f^ffiti 

e*«fefi^75^tf5^:^RAM2 2 TS^^K^ttl^n^. 

[0 0 5 6] -^Tv mm^^w^mmmm^ ru o!>t^ 

TVTR0«I^Sr*J8ffU VTR;?r^«ViTVi;5:V> ([hJ^ 

mmMmm= ro u ) t^^i, ^mmmmm 

^ 5 3 ^SJfflI~r^o ^fc> VTR;&t9 OSMV^TUiS 

t>%\^mffi9 0lHite-r^J:5tC;^^Un>hD— ^ 5 3 

\Z^mmmi^}l=T:tRAU2 2f)>i^m^m^ri^o 40 
[0 0 5 7] rc^)^'3tCLTt:^::tRAM2 2?:>^iE»Sg^ 

lli$nrcSt«m#t4. tf5^:t::^nirX[«lK2 nz«i^$ 

^Sr^^I D^PCM7'airXlEl^3 3 (Cft^J&T^o 
[0 0 5 8] lfv^:tynirXlHl8&2 1^4, tf^^^^-RAM 
2 2?5>^<7)efe^<g-^$:«S|^tfNTSCtr^C(-£paiLfcgJ)t 

§g2 3 tC^S&'TSo D/ASIfti8 2 3^4. NTSC^it 



i|#M¥4-2 3 6 5 8 8 

T^^. Sfc. b*5':t:/n-bX[ilS&2 Ui. If^^^TRA 
M 2 2 e»CD®Sfi#i:ffij^fe^i-^^MKIft^abTill 
@i5^-^**JB£L. CCDli]B7=-^^*D/A^aSS2 4 
tC^^&f^o D/A^«IS§2 4{4. i(jH5^-i5^^7:^P 
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(57) [Abstract] 

[Constitution] In a VTR having a video camera, capable of 
recording and reproducing analog video signals and digital 
signals, a still image is recorded as a digital video signal 
by a still image signal processing unit 30 and a head 40, and 
a rotating angle of the video camera in the axial direction about 
its optical axis is detected at the same time by an angle 
detecting circuit 51, and this rotating angle information is 
recorded in a specified region of a magnetic tape 1. At the 
time of reproduction, the digital video signal and rotating 
angle information of the still image are reproduced by the still 
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image signal processing unit 30 and head 40, and according to 
this rotating angle information, the video signal is processed 
by rotating the image as required, and is issued. 
[Effect] When the reproduced still image is displayed in a 
monitor receiver, for example, the image can be displayed always 
in upright position, or when printing out, for example, a film 
or picture of long profile is obtained. 
[What is claimed is] 

[Claim 1] A video signal recording apparatus having a video 
camera, for dividing each track on a magnetic tape formed by 
helical scanning into a first region and a second region, 
recording an analog video signal in the first region and 
recording a digital signal in the second region, comprising 
digital video signal recording means for recording a still image 
taken by the video camera into the second region as digital video 
signal, rotating angle detecting means for detecting a rotating 
angle of the video camera in the axial direction about its 
optical axis, and rotating angle information recording means 
for recording the rotating angle information of the video camera 
detected by the rotating angle detecting means when recording 
the still image into a specified region of the magnetic tape. 
[Claim 2] A video signal reproducing apparatus for reproducing 
a magnetic tape in which each track formed by helical scanning 
is divided into a first region and a second region, an analog 
video signal is recorded in the first region, a still image as 
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a digital signal is recorded in the second region, and rotating 
angle information of a video camera in the axial direction about 
its optical axis when the still image is recorded is recorded 
in a specified region, comprising digital video signal 
reproducing means for reproducing the digital video signal 
recorded in the second region of the magnetic tape, rotating 
angle information reproducing means for reproducing the 
rotating angle information recorded in the specified region of 
the magnetic tape, and signal processing means for processing 
and issuing the digital video signal from the digital video 
signal reproducing means so as to rotate the image generated 
from the digital video signal on the basis of the rotating angle 
information from the rotating angle information reproducing 
means . 

[Claim 3] A video signal recording and reproducing apparatus 
having a video camera, for dividing each track on a magnetic 
tape formed by helical scanning into a first region and a second 
region, recording an analog video signal in the first region, 
recording a digital signal in the second region, and reproducing 
the recorded analog video signal and digital signal, comprising 
digital video signal recording means for recording a still image 
taken by the video camera into the second region as digital video 
signal, rotating angle detecting means for detecting a rotating 
angle of the video camera in the axial direction about its 
optical axis, rotating angle information recording means for 
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recording the rotating angle information of the video camera 
detected by the rotating angle detecting means when recording 
the still image into a specified region of the magnetic tape, 
digital video signal reproducing means for reproducing the 
digital video signal recorded in the second region, rotating 
angle information reproducing means for reproducing the 
rotating angle information recorded in the specified region of 
the magnetic tape, and signal processing means for processing 
and issuing the digital video signal from the digital video 
signal reproducing means so as to rotate the image generated 
from the digital video signal on the basis of the rotating angle 
information from the rotating angle information reproducing 
means . 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Utilization] 

The present information relates to a video signal recording 
and/or reproducing apparatus, and more particularly to a video 
signal recording and reproducing apparatus for recording a 
moving image in a so-called video region of a magnetic tape used 
in, for example, an 8 mm video tape recorder as an analog video 
signal, recording a still image in a so-called PCM audio region 
as a digital video signal, and reproducing the recorded moving 
image and still image • 
[0002] 
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[Prior Art] 

As an apparatus for recording a video signal in a recording 
medium such as a magnetic recording medium, for example, a 
so-called electronic still camera using a still video floppy 
and a video tape recorder using a magnetic tape are known. 
[0003] 

Specifically, in a so-called 8 mm video tape recorder (8 
mm VTR) , a magnetic tape is wound around a rotary head drum at 
an angle of 211®, and the magnetic tape is helically scanned 
by a pair of heads (rotary heads) spaced at 180°, so that an 
oblique trac}c 81 is foirmed on the magnetic tape 80 as shown in 
Fig. 7. In a video region 82 of each track 81 corresponding 
to 180"* of the rotary head drum, a luminance signal is 
frequency-modulated, a carrier color signal is converted to low 
frequency, an audio signal is frequency-modulated, and they are 
recorded as being multiplexed in frequency together with a 
tracking signal for tracking servo, for example, a pilot signal 
for so-called ATF (automatic track finding) control. In a PCM 
audio region 83 corresponding to the remainder of about 30° of 
the rotary head drum of each track 81, a nonlinearly quantized 
digital audio signal of 8 bit/sample is processed for error 
correction by so-called cross interleave code processing, and 
recorded together with sync signal, parity, and ID. At both 
sides of the magnetic tape 80, a cue track 84 and an audio track 
85 are formed by scanning of the fixed head. A cue signal such 
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as address of recorded data or header sign is recorded in the 
cue track 84, and an audio signal for after-recording, for 
example, is recorded in the audio track 85. 
[0004 ] 

As disclosed in Japanese Laid-open Patent No. S58- 164383, 
meanwhile, for displaying the title, cast or other message 
together with the moving image recorded in the video region 82 
(superimposing) , it was known to record in the PCM audio region 
83 after taking the text information or other still image 
(after-recording) . 
[0005] 

To record a still image, generally, an electronic still 
camera is used, but it is also known to use the 8 mm VTR as a 
video signal recording and reproducing apparatus for recording 
the still image in the PCM audio region as digital video signal, 
and reproducing the recorded still image. In this case, to 
record one still image, that is, digital video signals for one 
field or one frame, it requires about tens to hundreds of tracks 
in the PCM audio region. 
[0006] 

A photographic camera can take wide pictures and long 
pictures by moving the camera body in lateral or vertical 
direction, that is, by rotating (inclining) by 90*^ in the axial 
direction about its optical axis, but in a video camera, if the 
subject is taken by inclining the video camera and the taken 
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image is displayed in a monitor receiver, a 90-degree inverted 
image is shown. For example, by using a so-called camcorder 
having the video camera integrated with the VTR, when the image 
of the subject taken by inclining the camcorder is recorded in 
a magnetic tape and the recorded image is reproduced and 
displayed in a monitor receiver, a 90-degree inverted image is 
shown . 
[0007] 

That is, using the video camera or camcorder, if taken by 
inclining, the image displayed in the monitor receiver is 
inclined, and it is hard to observe. In the conventional video 
camera, however, there was no problem because it was not used 
by inclining. 
[0008] 

[Problems to be Solved by the Invention] 

However, when the 8 mm VTR is used as the video signal 
recording and reproducing apparatus for recording and 
reproducing still images, it is sometimes necessary to use the 
video camera or camcorder by inclining the camera body. To 
reproduce and display the still image recorded in a magnetic 
tape, aside from using the monitor receiver, an image pickup 
tube, electron beam or laser beam may be used, and the still 
image recorded in the magnetic tape can be printed out by using 
a so-called stylus for writing an image into a recording medium 
such as film. In this printout process, to obtain a film or 
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picture of a long image , the camera body is inclined . Therefore , 
when the still picture recorded in the magnetic tape taken by 
inclining the camera body is reproduced and displayed in a 
monitor receiver, the image displayed in the monitor receiver 
is inclined by 90*^, and it is very disagreeable. 
[0009] 

The invention is devised in the light of the problems of 
the prior art, and it is hence an object thereof to present a 
video signal recording apparatus, a video signal reproducing 
apparatus, and a video signal recording and reproducing 
apparatus , capable of displaying an upright image in a monitor 
receiver if a video camera is used by rotating in the axial 
direction about its optical axis in order to obtain a film or 
picture of a long image, in consideration of printout of still 
image recorded in a magnetic tape. 
[0010] 

[Means to Solve the Problems] 

To solve the problems , the video signal recording apparatus 
of the invention is a video signal recording apparatus having 
a video camera, for dividing each track on a magnetic tape formed 
by helical scanning into a first region and a second region, 
recording an analog video signal in the first region and 
recording a digital signal in the second region, comprising 
digital video signal recording means for recording a still image 
taken by the video camera into the second region as digital video 
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signal, rotating angle detecting means for detecting a rotating 
angle of the video camera in the axial direction about its 
optical axis, and rotating angle information recording means 
for recording the rotating angle information of the video camera 
detected by the rotating angle detecting means when recording 
the still image into a specified region of the magnetic tape. 
[0011] 

The video signal reproducing apparatus of the invention is 
a video signal reproducing apparatus for reproducing a magnetic 
tape in which each track formed by helical scanning is divided 
into a first region and a second region, an analog video signal 
is recorded in the first region, a still image as a digital signal 
is recorded in the second region, and rotating angle information 
of a video camera in the axial direction about its optical axis 
when the still image is recorded is recorded in a specified 
region, comprising digital video signal reproducing means for 
reproducing the digital video signal recorded in the second 
region of the magnetic tape, rotating angle information 
reproducing means for reproducing the rotating angle 
information recorded in the specified region of the magnetic 
tape, and signal processing means for processing and issuing 
the digital video signal from the digital video signal 
reproducing means so as to rotate the image generated from the 
digital video signal on the basis of the rotating angle 
information from the rotating angle information reproducing 
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means . 
[0012] 

The video signal recording and reproducing apparatus of the 
invention is a video signal recording and reproducing apparatus 
having a video camera, for dividing each track on a magnetic 
tape formed by helical scanning into a first region and a second 
region, recording an analog video signal in the first region, 
recording a digital signal in the second region, and reproducing 
the recorded analog video signal and digital signal, comprising 
digital video signal recording means for recording a still image 
taken by the video camera into the second region as digital video 
signal, rotating angle detecting means for detecting a rotating 
angle of the video camera in the axial direction about its 
optical axis, rotating angle information recording means for 
recording the rotating angle information of the video camera 
detected by the rotating angle detecting means when recording 
the still image into a specified region of the magnetic tape, 
digital video signal reproducing means for reproducing the 
digital video signal recorded in the second region, rotating 
angle information reproducing means for reproducing the 
rotating angle information recorded in the specified region of 
the magnetic tape, and signal processing means for processing 
and issuing the digital video signal from the digital video 
signal reproducing means so as to rotate the image generated 
from the digital video signal on the basis of the rotating angle 
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information from the rotating angle information reproducing 
means . 
[0013] 

[Operation of the Invention] 

In the invention, a still image is recorded as a digital 
video signal in a second region of a magnetic tape, and the 
rotating angle information of the video camera in the axial 
direction about its optical axis is recorded in a specified 
region of the magnetic tape. 
[0014] 

While reproducing the digital video signal recorded in the 
second region of the magnetic tape, this digital video signal 
is processed so that the image generated from the digital video 
signal may be rotated as required on the basis of the rotating 
angle information recorded in the specified region of the 
magnetic tape. 
[0015] 

[Embodiments of the Invention] 

Referring now to the drawings, a preferred embodiment of 
video signal recording and/or reproducing apparatus of the 
invention is described in detail below. 
[0016] 

This embodiment is applied in a so-called camcorder type 
8 mm VTR (VTR for short) , and Fig. 1 is a bloclc diagram showing 
a circuit configuration of this VTR. 
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[0017] 

As shown in Fig. 1, this VTR comprises a camera unit 10 for 
converting a taken image into a digital video signal, and 
processing the signal by so-called knee or gamma process, a 
moving image video signal processing unit 20 for converting the 
digital video signal from the camera unit 10 into an analog video 
signal and supplying into a head 40, and reproducing an analog 
video signal conforming, for example, to the so-called NTSC 
format from a reproduction RF signal from the head unit 40, a 
still image video signal processing unit 30 for compressing 
the data into the portion of one field or one frame of digital 
video signal from the camera unit 10 and supplying into the head 
unit 40, and reproducing the digital video signal from the 
reproduction RF signal from the head unit 40, the head unit 40 
for multiplexing the analog video signal from the moving image 
video signal processing unit 20 and the digital video signal 
from the still image video signal processing unit 30 by time 
division and recording respectively in the video region and PCM 
audio region of a magnetic tape 1, and reproducing the 
reproduction RF signal, and a control unit 50 for detecting 
the rotating angle of the VTR in the axial direction about its 
optical axis, and controlling the moving image video signal 
processing unit 20, still image video signal processing unit 
30 and others on the basis of this rotating angle information. 
[0018] 
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The magnetic tape 1 has a same tape format, for example, 
as the magnetic tape 80 shown in Fig. 7. That is, tracks formed 
obliquely on the magnetic tape 1 by helical scanning of a rotary 
head 4 5 of the head unit 40 are divided into video region and 
PCM audio region, and a moving image is recorded in the video 
region as analog video signal, and a still image is recorded 
in the PCM audio region as digital video signal. 
[0019] 

The camera unit 10 comprises a CCD image sensor (CCD) 11, 
an S/H & AGC circuit 12 for sampling the taken image from the 
CCD 11 in a specified period and controlling by so-called AGC 
(automatic gain control) , an analog/digital (A/D) converter 13 
for converting the sampled video signal from the S/H & AGC 
circuit 12 into a digital signal, and a camera process circuit 
14 for processing the digitally converted video signal by knee 
or gamma process same as mentioned above. 
[0020] 

The moving image video signal processing unit 20 comprises 
a video RAM 22 for sequentially storing the video signals 
supplied from the camera process circuit lA or the A/D converter 
2 5 by way of a video process circuit 21 , the video process circuit 
21 for converting the video signals being read out from the video 
RAM 22 according to an address from a memory controller 53 of 
the control unit 50 into video signals conforming to the NTSC 
format, frequency-modulating the luminance signal by a 
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specified carrier, converting carrier color signal to low 
frequency for multiplexing in frequency (hereinafter this 
frequency multiplex signal is called moving image data), or 
reproducing the video signals from the moving image data 
reversely, a digital/analog (D/A) converter 23 for converting 
the NTSC format conforming video signals (digital signals) 
supplied from the video process circuit 21 or a still image video 
process circuit 31 of the still image video signal processing 
unit 30 into analog signals by way of a changeover switch 27, 
a D/A converter 24 for converting the moving image data from 
the video process circuit 21 into analog video signals, and the 
A/D converter 25 for converting the analog video signal obtained 
as reproduction RF signal from MUX 41 of the head unit 40 into 
moving image data and supplying into the video process circuit 
21. 

[0021] 

The still image video signal processing unit 30 comprises 
a video RAM 32 for storing video signals supplied from the camera 
process circuit 14 or a PCM process circuit 33 through a still 
image video process circuit 31 for the portion of one field or 
one frame, the still image video process circuit 31 for 
compressing video signals being readout from the video RAM 32 
according to the address from a memory controller 53 as 
specified (hereinafter the compressed video signal is called 
the compressed data), or, to the contrary, expanding the 
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compressed data for reproducing video signals, a RAM 34 for 
temporarily storing the compressed data supplied from the still 
image video process circuit 31 or MUX 41 through the PCM process 
circuit 33, and the PCM process circuit 33 for processing the 
compressed data being read out from the RAM 34 by adding sync 
signal, error correction code, ID on the basis of the rotating 
angle information of the VTR in the axial direction about its 
optical axis from a system controller 52 of the control unit 
50 and others (hereinafter the compressed data combined with 
ID and others is called the still image data) , or, to the contrary, 
processing the still image data by error correction, and 
detecting the ID from the still image data and supplying to the 
system controller 52. 
[0022] 

Herein, the specified data compressing process makes use 
of, for example, the strong correlation of video signals in the 
time and space. That is, in this data compressing process, when 
the image is divided into blocks , the dynamic range of the video 
signals included in each block becomes smaller due to local 
correlation, and this is an adaptive dynamic range coding (ADRC) 
to compress data by assigning the number of bits depending on 
the dynamic range of each block. 
[0023] 

The head unit 40 comprises the MUX 41 for multiplexing by 
time division the analog video signal from the D/A converter 
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24 (analog video signal converted from moving image data) and 
the digital video data from the PCM process circuit 33 (still 
image data) , an amplifier 43 for amplifying the recorded signal 
multiplexed by time division from the MUX 41 and supplying 
excitation current into the rotary head 45, an amplifier 44 for 
amplifying the reproduction RF signal from the rotary head 45, 
and a changeover switch 42 for changing over the amplifier 43 
and amplifier 44 in recording mode and reproducing mode. 
[0024] 

The control unit 50 comprises an angle detecting circuit 
51 for detecting the rotating angle of the VTR in the axial 
direction about its optical axis, a system controller 52 for 
controlling the memory controller 53 on the basis of the 
rotating angle information from the angle detecting circuit 51, 
the ID from the PCM process circuit 33, and aspect inverting 
control signal described below supplied from, for example, a 
switch (not shown) provided in an operation panel through a 
terminal 55, and supplying the ID on the basis of the rotating 
angle information from the angle detecting circuit 51 to the 
PCM process circuit 33, and the memory controller 53 for 
controlling the addresses of the video RAM 22, 33 under the 
control of the system controller 52. 
[0025] 

A specific example of the angle detecting circuit 51 for 
detecting the rotating angle of the VTR in the axial direction 
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about its optical axis (hereinafter called inclination for 
short) is explained. As shown in Fig. 2, the angle detecting 
circuit 51 comprises, for example, an electrode 61 of a 
cylindrical conductor, and a conductor of a shape corresponding 
to 1/4 of the cylindrical shape coaxial with the electrode 61, 
and further comprises electrodes 62, 63, 64 disposed oppositely 
to the electrode 61, and a conductor, and moreover comprises 
a weight 65 adjacent to the electrode 61 and electrodes 62, 63, 
64, a power supply 66 for applying, for example, a positive 
voltage to the electrode 61, and an encoder 67 for detecting 
the potentials of the electrodes 62, 63, 64, and issuing 
rotating angle information of, for example, 2 bits. 
[0026] 

The angle detecting circuit 51 is installed so that the axis 
of the electrode 61 may be parallel to the optical axis of the 
VTR, and while the VTR is not inclined, the weight 65 is 
positioned in the center of the electrode 63 due to gravity as 
shown in Fig. 2, and, for example, "00" is issued from the encoder 
67, and when the VTR is inclined by -90°, that is, when rotated 
by -90° in the axial direction about the optical axis , the weight 
6 5 moves to the center of the electrode 62 accordingly, and "01" 
is issued, for example, from the encoder 67, or when the VTR 
is inclined, for example, by +90°, the weight 6 5 moves to the 
center of the electrode 64, so that "10" is issued, for example, 
from the encoder 67. The rotating angle information from the 
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encoder 67 is supplied into the system controller 52 shown in 

Fig. 1. 

[0027] 

Operation modes of the VTR having such configuration are 
explained, that is, still image taking (recording) mode, still 
image reproducing mode, moving image taking mode, and moving 
image reproducing mode are described below. 
[0028] 

This VTR is designed to record a still image in a PCM audio 
region, and record a moving image in a video region, and also 
record an ID showing an image inclination of recorded still 
image (hereinafter inclination of still image) or an image 
inclination of moving image (hereinafter inclination of moving 
image) in a specified region of, for example, PCM audio region. 
The recorded still image or moving image is inverted in the 
aspect ratio, that is, rotated and reproduced, on the basis of 
the ID recorded at the time of imaging. The ID indicating the 
inclination of still image and the ID indicating the inclination 
of moving image can be set independently. That is, the ID 
showing the inclination of inclination of still image and moving 
image is composed of, for example, four bits (ba, h2, bi, bo), 
and the upper two bits (ba, ba) refer to the inclination of still 
image and the lower two bits (bi, bo) represent the inclination 
of moving image . 
[0029] 
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In the still image taking mode, when a shutter (not shown) 
is released, the still image is recorded in the PCM audio region 
of the magnetic tape 1 , and the ID showing the inclination of 
the recorded still image is recorded in a specified region of 
the PCM audio region. 
[0030] 

That is, when set in the still image taking mode in an 
operation panel (not shown), the system controller 52 detects 
the control signal corresponding to this setting, and controls 
the parts to operate in the still image taking mode. When the 
shutter is released, it detects the shutter signal sent from 
the shutter through a terminal 54, and records the one frame 
or one field of video signals taken by the camera unit 10 in 
the PCM audio region of the magnetic tape 1 as digital video 
signals through the still image video signal processing unit 
30 and head unit 40, and also records the information showing 
the inclination of the VTR at the time of imaging, that is, the 
ID showing the inclination of the recorded still image in a 
specified region of the PCM audio region. 
[0031] 

More specifically, the imaging signal from the CCD 11 is 
converted into a digital signal in the S/H & AGC circuit 12, 
A/D converter 13, and camera process circuit 14, and processed 
by knee or gamma process. The processed video signal is 
supplied into the video RAM 32 through the still image video 
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process circuit 31. 
[0032] 

On the other hand, when the shutter is released, the system 
controller 52 controls a motor (not shown) for driving the 
magnetic tape 1 so as to start driving of the magnetic tape 1, 
and also controls the memory controller 53 so as to store the 
video signal from the camera process circuit 14 into the video 
RAM 32. The video RAM 32 sequentially stores one field or one 
frame of video signals according to the write address 
synchronized the line sequential scanning of the CCD 11, for 
example, from the memory controller 53. 
[0033] 

Consequently, the system controller 52 controls the memory 
controller 53 so as to read out the video signals stored in the 
video RAM 32, and supplies the ID showing the inclination of 
the still image to be recorded into the PCM process circuit 33 
on the basis of the information showing the inclination of the 
VTR from the angle detecting circuit 51. The video RAM 32 
sequentially reads out the video signals and supplies into the 
still image video process circuit 31, according to the read 
address synchronized with, for example, data compression 
process from the memory controller 53. The still image video 
process circuit 31 compresses the video signals being read out 
sequentially to generate compressed data, and supplies the 
compressed data into the PCM process circuit 33. 
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[0034] 

The PCM process circuit 33 stores the compressed data once 
in the RAM 34, and reads out the compressed data sequentially 
from the RAM 34, and adds the sync signal, error correction code 
and ID supplied from the system controller 52, and generates 
still image data, and supplies the still image data into the 
MUX 41. 
[0035] 

On the other hand, the video process circuit 21 converts 
the video signal from the camera process circuit 14 into a video 
signal conforming, for example, to the NTSC format , and supplies 
into the D/A converter 23 through a changeover switch 27. The 
D/A converter 23 converts the video signal (digital signal) 
conforming to the NTSC format into an analog signal, and sends 
out to, for example, a monitor receiver (not shown) through a 
terminal 26. As a result, the image in the process of taking 
can be monitored. 
[0036] 

The MUX 41 supplies the video signal from the PCM process 
circuit 33, that is, the above still image data into the rotary 
head 45 by way of the changeover switch 42 and amplifier 43. 
Thus, every time the shutter is released, video signals of one 
picture of still image is are recorded in tens to hundreds of 
traclcs of PCM audio region in the magnetic tape 1 , and the ID 
showing the inclination of the recorded still image is recorded 
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in specified region of each track. The number of tracks 
necessary for recording one picture of still image depends on 
the data compression rate. 
[0037] 

Herein, the inclination of the VTR at the time of imaging, 
that is, the relation of the taken image, aspect inverting 
control signal, inclination of recorded still image and ID is 
explained by referring to Fig . 3 . In still image taking mode , 
regardless of the aspect inverting control signal supplied 
through a terminal 55, the still image taken state, that is, 
the still image taken by the camera unit 10 is directly recorded, 
and the rotating angle information showing the inclination of 
the VTR is recorded as the ID. 
[0038] 

More specifically, as shown in Fig. 3, if taken without 
inclining the VTR, for example, a wide still image is taken, 
and the still image in the taken wide state is recorded in the 
PCM audio region. At this time, "00" is recorded in the 
specified region as ID (ba, b2) . When taken by inclining the 
VTR by -90"^, a long still image inclined by 90° is taken, and 
the long still image inclined by 90*^ is recorded. At this time, 
"01" is recorded as ID. Or, when taken by inclining the VTR 
by 90°, a long still image inclined by -90° is taken, and the 
long still image inclined by -90° is recorded. At this time, 
"10" is recorded as ID. 
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[0039] 

Thus, in this embodiment, the digital video signal 
recording means for recording a still image in the PCM audio 
region as digital video signal is composed of still image video 
process circuit 31 to RAM 34 and MUX 41 to rotary head 45, and 
the angle detecting circuit 51 is used as rotating angle 
detecting means for detecting the rotating angle of the VTR in 
the axial direction about its optical axis, and the rotating 
angle information recording means for recording the ID in the 
specified region of the magnetic tape 1 is composed of the system 
controller 52, PCM process circuit 33, and MUX 41 to rotary 
head 4 5 , 
[0040] 

Next is explained the still image reproducing mode for 
reproducing the still image on the basis of the ID from the 
magnetic tape recording the still image together with the ID 
showing the inclination of the still image. 
[0041] 

In still image taking mode, in addition to a mode of output 
and display of video signal of reproduced still image in the 
monitor receiver, it also includes a mode of printing out by 
a so-called stylus for writing image in a recording medium such 
as film by using imaging tube, electron beam or laser beam as 
mentioned earlier. In the monitor receiver display mode, the 
video signal of still image recorded by inclining the VTR is 
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processed and issued so that the image produced from this video 
signal may appear upright on the basis of the ID showing the 
inclination of the recorded still image, and in the printout 
mode, the video signal of still image is issued directly in the 
recorded state, that is, video signals are issued in the 
sequence of reproduction from the magnetic tape. 
[0042] 

That is, the system controller 52, once set in the still 
image reproduction mode in the operation panel, detects the 
control signal corresponding to the setting, and controls the 
parts to operate in the still image reproduction mode. 
Consequently, the system controller 52 judges whether the 
aspect inverting control signal supplied through the terminal 
55 is 0 or 1, and, in the case of 1, controls the still image 
video signal processing unit 30 to process the video signal so 
as to rotate the image produced from this video signal as 
required, that is, the length and width may be inverted, and 
in the case of 0, to process the signal not to rotate. 
[0043] 

Specifically, as shown in Fig. 1, the PCM process circuit 
33 executes error correction process on the still image data 
reproduced by the head unit 40 from the PCM audio region of the 
magnetic tape 1, and separates and detects sync signal, ID, etc. 
The detected ID is supplied into the system controller 52, and 
the compressed data after error correction is stored once in 
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the RAM 34. The compressed data being read out from the RAM 
34 is supplied into the still image video process circuit 31* 
The still image video process circuit 31 expands the compressed 
data, and reproduces video signals, and supplies into the video 
RAM 32. The video RAM 32 stores the portion of one frame or 
one field of video signals of still image according to the write 
address synchronized with the data expansion process from the 
memory controller 53. 
[0044] 

The system controller 52 controls the memory controller 53 
so as to rotate the image produced from the video signal being 
read out from the video RAM 32 as required, on the basis of the 
aspect inverting control signal supplied through the terminal 
55 and the ID showing the inclination of the still image from 
the PCM process circuit 33. 
[0045] 

That is, as shown in Fig. 4, the system controller 52 judges 
if the aspect inverting control signal is 0 or 1, and, in the 
case of 0, controls the memory controller 53 so that the video 
signals may be read out in the sequence of storage from the video 
RAM 32. In other words, when the aspect inverting control 
signal is 0, it is the printout mode, and the video signal is 
read out from the video RAM 32 while maintaining the state of 
the taken image . 
[0046] 



On the other hand, when the aspect inverting control signal 
is 1, the system controller 52 judges the inclination of the 
still image on the basis of the ID, and when the still image 
is not inclined (ba, b2 = 00) , it controls the memory controller 
53 so that the video signals may be read out in the sequence 
of storage from the video RAM 32, and when the still image is 
inclined by 90° (ba, b2 = 01) , it controls the memory controller 
53 so that the video signals may be read out in the vertical 
direction of the taken image and sequentially from the right 
side, or when the still image is inclined by -90° (ba, b2 = 10), 
it controls the memory controller 53 so that the video signals 
may be read out in the vertical direction of the taken image 
and sequentially from the left side. In other words, when the 
aspect inverting control signal is 1 , it is the display mode 
in the monitor receiver, and when the still image is inclined 
and recorded, the video signals are read out from the video RAM 
32 by inverting the length and width of the image so that the 
image may appear upright . 
[0047] 

The video signal thus being read out from the video RAM 32 
is supplied into the still image video process circuit 31. The 
still image video process circuit 31 converts the video signal 
into a video signal conforming to the NTSC format, and sends 
out to the monitor receiver or video printer by way of the 
changeover switch 27, D/A converter 23 and terminal 26. As a 
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result , an always upright image is displayed on the screen of 
the monitor receiver, and the printout of film or picture is 
same as the taken image, so that a long film or picture may be 
obtained. 
[0048] 

That is , if the VTR is used by rotating in the axial direction 
about its optical axis in order to obtain a long film or picture, 
an upright image of still image can be displayed in the monitor 
receiver. 
[0049] 

According to the embodiment, as described herein, the 
digital video signal reproducing means for reproducing the 
digital video signals recorded in the PCM audio region is 
composed of the still image video process circuit 31 to RAM 34 
and MUX 41 to rotary head 45, and the rotating angle information 
reproducing means for reproducing the ID recorded in the 
specified region of the magnetic tape 1 is composed of the PCM 
process circuit 33 and MUX 41 to rotary head 45, and the signal 
processing means is composed of the video RAM 32, system 
controller 52, and memory controller 53. 
[0050] 

Moving image taking mode is explained. In the moving image 
taking mode, in order that the image taken by the VTR of the 
invention by inclining the camera body may be displayed as an 
upright image in the monitor receiver even by the conventional 



- 27 - 



VTR, different from the still image taking mode, it includes, 
usually, in addition to a mode of recording the moving image 
while maintaining the taken image state, a mode of recording 
the moving image in the video region of the magnetic tape 1 by 
rotating the image by 90^ as required, and therefore on the basis 
of the aspect inverting control signal and rotating angle 
information, the moving image taken by inclining the VTR is 
rotated as required, and is recorded in the video region of the 
magnetic tape 1, and also the ID showing the inclination of the 
recorded moving image is recorded, for example, in the specified 
region of PCM audio region. 
[0051] 

That is, the system controller 52, once set in the moving 
image taking mode by the operation panel, detects the control 
signal corresponding to this setting and controls the parts to 
operate in the moving image taking mode. When the shutter is 
released, the shutter signal sent from the shutter through the 
terminal 54 is detected, and the video signal taken by the camera 
unit 10 during shutter operation is recorded as analog video 
signal in the video region of the magnetic tape 1 by way of the 
moving image video signal processing unit 20 and head unit 40, 
and the ID showing the inclination of the recorded moving image 
is recorded in the specified region of the PCM audio region. 
At this time, the system controller 52 judges whether the aspect 
inverting control signal supplied through the terminal is 0 or 
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1 , and in the case of 1 , the taken moving image is rotated as 
required, that is, the video signal is processed to change the 
length and width ratio, or in the case of 0, the moving image 
video signal processing unit 20 is controlled to process the 
video signal so as not to rotate, 
[0052] 

Specifically, the image taken signal from the CCD 11 is 
converted into digital signal in the S/H & AGC circuit 12, A/D 
converter 13, and camera process circuit 14, and processed by 
knee or gamma process. The processed video signal is supplied 
into the video RAM 22 by way of the video process circuit 21. 
[0053] 

In consequence, the system controller 52 controls the 
memory controller 53 so as to record the video signals from the 
camera process circuit 14 sequentially in the video RAM 22 . The 
video RAM 22 sequentially stores the video signals according 
to the write address synchronized, for example, with the line 
sequential scanning of the CCD 11 from the memory controller 
53. 

[0054] 

Next, the system controller 52 controls the memory 
controller 53 so as to rotate the video signal being read out 
from the video RAM 22 as required when the image is taken by 
inclining the VTR, on the basis of the aspect inverting control 
signal supplied through the terminal 55 and the rotation angle 
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infoinnation from the angle detecting circuit 51, and supplies 
the ID on the basis of the aspect inverting control signal and 
rotating angle information to the PCM process circuit 33, 
[0055] 

That is, the system controller 52 judges if the aspect 
inverting control signal is 0 or 1 , and in the case of 0 , controls 
the memory controller 53 so as to read out the video signals 
from the video RAM 22 in the sequence of storage. That is, the 
video signals are read out from the video RAM 22 while 
maintaining the state of the taken image, 
[0056] 

In the case of aspect converting control signal of 1, the 
system controller 52 judges the inclination of the VTR according 
to the rotating angle information, and when the VTR is not 
inclined (rotating angle information = 00), it controls the 
memory controller 53 so as to read out the video signals from 
the video RAM 22 in the sequence of storage. If the VTR is 
inclined by -90° (rotating angle information = 01) , it controls 
the memory controller 53 so as to read out the video signals 
in the vertical direction of the taken image and in the sequence 
from the right side, that is, the image is rotated by -90°. When 
the VTR is inclined by 90° (rotating angle information = 10), 
it controls the memory controller 53 so as to read out the video 
signals in the vertical direction of the taken image and in the 
sequence from the left side, that is, the image is rotated by 



- 30 - 



90^. In other words, when the VTR is inclined, the video signals 
are read out from the video RAM 22 so that an upright image may 
be shown by inverting the length and width ratio of the image. 
[0057] 

The video signals thus being read out from the video RAM 
22 are supplied into the video process circuit 21. The system 
controller 52 supplies the ID showing the inclination of the 
moving image to be recorded into the PCM process circuit 33 on 
the basis of the aspect inverting control signal and rotating 
angle inf ormat ion . 
[0058] 

The video process circuit 21 converts the video signal from 
the video RAM 22 into a video signal conforming, for example, 
to the NTSC format, and supplies into the D/A converter 23 by 
way of the changeover switch 27. The D/A converter 23 converts 
the video signal (digital signal) conforming to the NTSC format 
into an analog signal , and sends out , for example , to the monitor 
receiver by way of the terminal 26, As a result, the image in 
the process of taking operation can be seen in the monitor. The 
video process circuit 21 also generates moving image data by 
multiplexing the luminance signal and carrier color signal from 
the video RAM 22 by frequency, and supplies the moving image 
data into the D/A converter 24. The D/A converter 24 converts 
the moving image data into an analog video signal, and supplied 
into the MUX 41. 
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[0059] 

On the other hand, the MUX 41 receives the ID combined with 
the sync signal and others from the PCM process circuit 33, and 
the MUX 41 multiplexes the video signal from the D/A converter 
24 and this ID by time division, and supplies to the rotary head 
45 by way of the changeover switch 42 and amplifier 43. As a 
result , the video signal of the moving image is recorded in the 
video region of the magnetic tape 1 after signal processing for 
rotating the image as required, and the ID showing the 
inclination of the recorded moving image is recorded in the 
specified region of each track. 
[0060] 

Herein, the inclination of the VTR at the time of imaging, 
that is, the relation of the talcen image, aspect inverting 
control signal, inclination of recorded moving image and ID is 
explained by referring to Fig. 5. In moving image talcing mode, 
as mentioned above, when the aspect inverting control signal 
supplied through the terminal 55 is 0, the moving image is 
recorded directly in the taken state, that is, the moving image 
taken by the camera unit 10 is recorded as it is , and the rotating 
angle information showing the inclination of the VTR is recorded 
as the ID, or when the aspect inverting control signal is 1, 
as required, the length and width ratio of image is inverted 
and the image is recorded so as to appear always as an upright 
image, and the ID is always required as 00. 
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[0061] 

More specifically, as shown in Fig. 5, in the case of aspect 
inverting control signal of 0, for example, if taken without 
inclining the VTR, a wide moving image is taken, and the moving 
image in the taken wide state is recorded in the video region. 
At this time, "00" is recorded in the specified region as ID 
(bi, bo) . When taken by inclining the VTR by -90*^, a long moving 
image inclined by 90° is taken, and the long moving image 
inclined by 90^ is recorded. At this time, "01" is recorded 
as ID. Or, when taken by inclining the VTR by 90°, a long moving 
image inclined by -90° is taken, and the long moving image 
inclined by -90° is recorded. At this time, "10" is recorded 
as ID. 
[0062] 

On the other hand, when the aspect inverting control signal 
is 1, for example, if taken without inclining the VTR, a wide 
moving image is taken, and the moving image in the taken wide 
state is recorded. At this time, "00" is recorded in the 
specified region as ID (bi, bo). When taken by inclining the 
VTR by -90°, a long moving image inclined by 90° is taken, and 
the long moving image inclined by 90° is rotated by -90° and 
recorded. At this time, "00" is recorded as ID. Or, when taken 
by inclining the VTR by 90°, a long moving image inclined by 
-90° is taken, and the long moving image inclined by -90° is 
rotated by 90° and recorded. At this time, "00" is recorded 
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as ID . 
[0063] 

V/hile taking a moving image, by operating the still image 
video signal processing unit 30 as required, a still image of 
one screen of moving image may be recorded in the PCM audio region 
in every specified time (the time of the magnetic tape 1 running 
for tens to hundreds of tracks). 
[0064] 

Next is explained the moving image reproducing mode for 
reproducing the moving image on the basis of the ID from the 
magnetic tape recording the moving image together with the ID 
showing the inclination of the moving image. 
[0065] 

In moving image reproducing mode, in order to reproduce the 
moving image recorded in the magnetic tape and display by 
sending into, for example, a monitor receiver, it includes a 
mode of output by processing the video signals of the moving 
image recorded by inclining the VTR so that the image generated 
from the video signals may by always upright on the basis of 
the ID showing the inclination of the recorded moving image, 
and a mode of output of video signals in the recorded state of 
the video signals of the moving image, that is, in the sequence 
of reproduction from the magnetic tape. 
[0066] 

That is, the system controller 52, once set in the moving 
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image reproduction mode in the operation panel, detects the 
control signal corresponding to the setting, and controls the 
parts to operate in the moving image reproduction mode. 
Consequently, the system controller 52 Judges whether the 
aspect inverting control signal supplied through the terminal 
55 is 0 or 1, and, in the case of 1, controls the moving image 
video signal processing unit 20 to process the video signal to 
be reproduced so as to rotate the image produced from this video 
signal as required, that is, the length and width may be inverted, 
and in the case of 0, to process the signal not to rotate, 
[0067] 

Specifically, as shown in Fig. 1, the A/D converter 25 
converts the analog video signal of the moving image reproduced 
by the head unit 40 from the video region of the magnetic tape 
1 into digital signal, the video signal converted into digital 
signal is supplied into the video RAM 22 by way of the video 
process circuit 21. The video RAM 22 stores the video signals 
according to the write address sequentially from the memory 
controller 53 . 
[0068] 

On the other hand, the PCM process circuit 33 separates and 
detects the ID and others recorded in the specified region of 
the PCM audio region of the magnetic tape 1, and this ID is 
supplied into the system controller 52. 
[0069] 
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The system controller 52 controls the memory controller 53 
so as to rotate the image produced from the video signals being 
read out from the video RAM 22 as required, on the basis of the 
aspect inverting control signal supplied through the terminal 
55 and the ID showing the inclination of the moving image from 
the PCM process circuit 33. 
[0070] 

That is, as shown in Fig. 6, the system controller 52 judges 
if the aspect inverting control signal is 0 or 1 , and, in the 
case of 0, controls the memory controller 53 so that the video 
signals may be read out in the sequence of storage from the video 
RAM 22. 
[0071] 

On the other hand, when the aspect inverting control signal 
is 1, the system controller 52 Judges the inclination of the 
moving image on the basis of the ID, and when the moving image 
is not inclined (bi , bo = 00 ) , it controls the memory controller 
53 so that the video signals may be read out in the sequence 
of storage from the video RAM 32, and when the moving image is 
inclined by 90*^ (bi, bo = 01) , it controls the memory controller 
53 so that the video signals may be read out in the vertical 
direction of the taken image and sequentially from the right 
side, or when the still image is inclined by -90° (bi, bo = 10), 
it controls the memory controller 53 so that the video signals 
may be read out in the vertical direction of the taken image 
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and sequentially from the left side. In other words, when the 
aspect inverting control signal is 1 , it is the display mode 
in the monitor receiver, and when the moving image is inclined 
and recorded, the video signals are read out from the video RAM 
22 by inverting the length and width of the image so that the 
image may appear upright . 
[0072] 

The video signal thus being read out from the video RAM 22 
is supplied into the video process circuit 21. The video 
process circuit 21 converts the video signal into a video signal 
conforming to the NTSC format, and sends out to the monitor 
receiver by way of the changeover switch 27, D/A converter 23 
and terminal 26. As a result, an always upright image is 
displayed on the screen of the monitor receiver when the aspect 
inverting control signal is 1 . 
[0073] 

When the VTR is inclined when taking and recording the 
moving image, by recording the video signal in the magnetic tape 
after signal processing so that the image may be always upright, 
if this magnetic tape is reproduced by a conventional VTR, an 
upright image may be displayed in the monitor receiver. 
[0074] 

As explained from the description herein, when recording 
the still image, the ID showing the inclination of the still 
image recorded in the magnetic tape is recorded, and at the time 
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of reproduction, by processing the signal according to this ID 
so that the image generated from this video signal may be rotated 
as required, for example, by processing and issuing the video 
signal so as to rotate in the case of display of still image 
reproduced in the monitor receiver, an upright image may be 
always displayed in the monitor receiver • In the case of 
printout, a long film or picture may be obtained by output 
without signal processing of rotation. 
[0075] 

The invention is not limited to the illustrated embodiment , 
and, for example, in the foregoing description, the ID is 
recorded in the PCM audio region, but it may be also recorded 
in a so-called guard band (or loading index) between the video 
region and PCM audio region, or in cue track or audio track. 
[0076] 

The invention may be also applied in a video signal 
recording and reproducing apparatus of a so-called deep layer 
recording system, capable of recording analog video signals and 
digital signals in a depth direction of magnetic tape, and 
reproducing the recorded analog video signals and digital 
signals . 
[0077] 

[Advantage of the Invention] 

As clear from the description herein, according to the 
invention, when recording a still image in a second region of 
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a magnetic tape as digital video signals, the rotating angle 
information of the video camera in the axial direction about 
its optical axis, that is, the information showing the 
inclination of the still image to be recorded is recorded in 
a specified region of the magnetic tape, and at the time of 
reproduction, for example, by processing the video signals so 
as to rotate the image on the basis of the information showing 
the inclination of the still image recorded in the specified 
region, an upright image is always displayed in a monitor 
receiver. Or, in the case of printout, a long film or picture 
may be obtained without signal processing of rotation. 
[Brief Description of the Drawings] 

Fig. 1 is a block circuit diagram showing a circuit 
configuration of a camcorder type 8 mm video tape recorder 
according to the invention. 

Fig. 2 is a sectional view showing a specific configuration 
of an angle detecting circuit of the camcorder type 8 mm video 
tape recorder . 

Fig. 3 is a diagram showing the relation of taken image state, 
recorded state and ID of still image. 

Fig. 4 is a diagram showing the relation of taken image state, 
reproduced image state and ID of still image. 

Fig. 5 is a diagram showing the relation of taken image state, 
recorded state and ID of moving image. 

Fig. 6 is a diagram showing the relation of taken image state. 
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reproduced image state and ID of moving image. 

Fig. 7 is a diagram showing tape format of magnetic tape 
used in an 8 mm video tape recorder. 
[Description of the Reference Numerals] 
1 Magnetic tape 
10 Camera unit 

31 Still image video process circuit 

32 Video RAM 

33 PCM process circuit 
41 MUX 

45 Rotary head 

51 Angle detecting circuit 

52 System controller 

53 Memory controller 
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